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X-RAY DIAGNOSTIC INSTALLATION FOR X-RAY 
PHOTOGRAPHS 

BACKGROUND OF THE INVENTION 

The invention relates to an x-ray diagnostic installa 
tion for x-ray photographs comprising a program con 
trol device for the photographic cycle which contains 
an electronic read—only memory for each photographic 
program whose address input is connected to a reset 
table pulse counter which is actuatable step-by-step by 
means of a clock pulse generator and which memory 
delivers program signals predetermined by its program 
that correspond to the output signals of the pulse 

' counter, and wherein the outputs of all read-only mem 
ories are connected to the component parts they control 
via a program selector circuit. 

In such an x-ray diagnostic installation, the storage of 
the photographic programs ensues purely electroni 
cally. Thus, no scanning of mechanical program memo 
ries, for example, data cards, is necessary and the opera 
tional dependability is very high. The program selection 
can ensue by means of pushbuttons. Because of the use 
of electronic read-only memories, it is possible to con 
duct a program trial run, wherein for example the val 
ues and magnitudes respectively predetermined are 
optically indicated. 

SUMMARY OF THE INVENTION 

The object underlying the invention is to design an 
x-ray diagnostic installation of the type initially cited in 
such manner that a display of the contents of the read 
only memories, i.e., a display of the magnitudes engaged 
or to be engaged, respectively, by means of the selected 
program, ensues for the user. 

This object is inventively achieved in that display 
means for the content of the read-only memories are 
provided, which display means are connected to the 
output of the program selector circuit and whose dis 
play is synchronized by means of the pulse generator. In 
the inventive x-ray diagnostic installation, the output 
signals of the respectively selected read-only memory 
are optionally displayed, so that a simple examination of 
the selected photographic program is possible. It is 
particularly practical if the pulse generator is switch 
able to a pulse frequency which produces a simulta 
neous display of the complete contents of the respec 
tively selected read-only memory for the eye of the 
user. Although, in this further development of the in 
vention, a sequential display of the magnitudes engaged 
for the individual program steps ensues, because of the 
rapid stepping of the pulse generator the user can none 
the less apprehend the entire contents of the selected 
read-only memory at one glance. 

Further advantages and details of the invention de 
rive from the further subclaims. 

In the following, the invention is explained in greater 
detail on the basis of a sample embodiment illustrated in 
the drawing; and other objects, features and advantages 
will be apparent from this detailed disclosure and from 
the appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a view of an operating desk of an x-ray 
diagnostic illustration according to the invention; and 
FIG. 2 is a circuit diagram of an x-ray diagnostic 

installation according to the invention. 
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DETAILED DESCRIPTION 

The operating desk according to FIG. 1 is well 
known in that part illustrated to the left of the dot-dash 
line, In this part, it contains a plurality of organ keys 1 
through 7, which permit the selection of the photo 
graphic exposure values for a photograph or photo 
graphic series in an organ-programmed manner. In the 
example, the operating desk serves as an angio-photog 
raphy installation for producing x-ray photographs in 
two planes in accord with the operational chart 8 with 
the help of two series ?lm cameras. Further, it also 
contains indicator installations for the x-ray tube volt 
age and further magnitudes. 

In the right hand part of the operating desk, accord 
ing to FIG. 1, there are twelve program keys 9 through 
20, to which an indicator ?eld 21 is allocated, in which 
?eld the program allocated to each key is indicated. 
Further, an indicator ?eld 22 for the program number, 
an indicator ?eld 23 for the respective point in time 
present since program initiation, an indicator ?eld 24 for 
the respective image frequency, and an indicator ?eld 
25 for the ?lm supply are provided. A start key 26 and 
a stop key 27 are provided for program monitoring. For 
the selection of the program initiation, a zero key 28 is 
provided. A program is manually relayable by means of 
a feed key 29. Further, keys 30 through 41 with symbols 
for the selectable values and magnitudes are provided, 
said keys having two functions, namely the one being to 
indicate the respective value at the check-out of the 
selected program and the other being to freely program 
any desired program when key 20 is depressed. The 
freely programmed program is completely cancellable 
by means of cancel key 42. In order to cancel the re 
spectively last freely input value, a cancel key 43 is 
provided. 
When key 9 is pressed, then no automatic program 

cycle of a photographic series ensues. In this case, the 
physician actuates one of the organ keys 1 through 7 
and selects the other values manually, in a manner not 
illustrated. If one of the constant given photographic 
programs is chosen that are selectable by means of keys 
10 through 19, then one of those keys is pressed. In the 
sample embodiment, key 14 is depressed and, accord 
ingly, the number 14 appears in the indicator ?eld 22. 
The constant given (or predetermined) program as 
signed to key 14 can be checked out by actuating the 
start key 26. In ?eld 23, the elapsed time of the program 
is now indicated in seconds and keys 30 through 41 light 
up, corresponding to the respectively set values. For 
purposes of control, this automatic program cycle can 
be arrested by depressingkey 27. Further, a return to 
the point of start of the program is possible by pressing 
key 28. In this case, the indication zero appears in the 
indicator ?eld 23 and the program cycle can begin 
anew. 

By means of keys 30 through 4l, only an examination 
of the respectively selected photographic program in 
successive steps is possible. So that the user can also 
examine the entire selected photographic program at a 
glance, an indicator ?eld 60 is provided in the operating 
desk according to FIG. 1. This ?eld 60 possesses a part 
61 for display of the static photographic program, i.e., 
for those magnitudes that are statically set before the 
beginning of a photographic cycle, and a part 62 for 
display of the respective dynamic photographic pro 
gram that cycles, in the example, in thirty steps in tem 
poral succession. In the part 61 is indicated, for example 
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by means or light-emitting diodes, which ?eld of mea 
surement or an x-ray exposure control, which focus of 
the x-ray :ube. and which photographic system is se 
lected. in the part 62 of the indicator ?eld 60. the re 
spectivelv selected magnitudes for each program step 
are indicated by means of light-emitting diodes. Thus, 
for example, it is indicated, for the ?rst program step, 
that an tridividual picture in the frontal plane is being 
produced; for the second program step, that an injection 
of contrast agents ensues, etc. 

Should the program selected by means of one of the 
keys 10 through 19 now in fact cycle, then a start switch 
45 is taken in hand from a support-mount device 44 
where it hangs and its button 46 actuated. The selected 
program now cycles automatically, i.e. ?rst for example 
a contrast agent injection is automatically carried out 
(key 38 lights up), then a photograph series ensues span 
ning two seconds with an image frequency of two im 
ages per second (key 32 lights up), then a table displace 
ment ensues. etc. The keys 30 through 41 then respec 
tively light up. 
When key 20 is actuated, then it is possible to input 

any random photographic program by means of the 
feed key 29. To this end, ?rst the requisite values for the 
?rst program step (0. through 1. seconds) are input by 
means of the keys 30 through 41. Then the feed key 29 
is actuated and the requisite values are again input for 
the second program step by means of keys 30 through 
41. and so forth. in so doing, the cancel key 42 allows 
cancellation or the complete manually input program, 
whereas the cancel key 43 allows a cancellation of the 
last respective input program step. 

In P16. 2. a clock pulse generator 47 is illustrated, 
which supplies an output impulse per second to a gate 
circuit 48. The output of the gate circuit 48 is connected 
to a resettable pulse counter 49. The gate circuit 48 is 
actuated by an AND circuit 50, at whose inputs the 
keys 26 and 27 as well as a ?lm supply monitoring instal 
lation 51 and a monitoring installation 52 for the collec 
tor cassette ot' the film camera are connected. When the 
start key 26 is pressed, if the requisite ?lm supply is 
present and if the collector cassette is empty, then the 
AND circuit 50 closes the gate circuit 48 and the pulses 
of the ClOCK pulse generator 47 are supplied to the pulse 
counter 49. i.e.. the photographic program begins. The 
pulse counter 49 acts as an address register and delivers 
a signal at its output 53, which signal characterizes the 
respective step and is supplied in parallel to a plurality 
of read-only memories whose number is equal to the 
number or the program keys; in the sample embodiment 
this corresponds to ten program keys. The output infor 
mation oi‘ the address counter 49, characterizing the 
respective step and hence the respective second of 
elapsed time. eifects that all read-only memories 54, 55, 
etc., deliver signals at their outputs that ?x the photo 
graphic values corresponding to the respective time 
step, thus for example the image frequency of the ?lm 
camera. the table position, the focus of the x-ray tube, 
etc. Via a program selector circuit 56, only one of the 
read-only 'l'lClTlOI'lCS 54, 55, etc., is respectively con 
nected to the output 57 that leads to component parts 
that are [0 be controlled. The program selector circuit 
56 is connected to the program keys 9 through 20. 
A t'reelv programmable memory 58 is allocated to 

key 20. to which memory an intermediate memory 59 is 
preconnected, The memory 58 can be cancelled by 
means of cancel key 42. whereas the intermediate mem 
ory 59 can be cancelled by means of cancel key 43. The 

5 

25 

45 

60 

65 

4 
feed key 29 is likewise connected to the intermediate 
memory 59 and the address counter 49. Finally, the keys 
30 through 41 are also connected to the intermediate 
memory 59. 
For the free programming of the memory 58, the 

desired value combination is input into the intermediate 
memory 59 by means of the keys 30 through 41. When 
the feed key 29 is subsequently actuated, then the con 
tent of the intermediate memory 59 is shifted into the 
memory 58 and this content is relayed one step via the 
address counter 49. Subsequently, the next value combi 
nation assigned to the next program step can be input 
into the intermediate memory 59 by means of the keys 
30 through 41. After actuation of the feed key 29, this 
value combination, too, is shifted into thememory 58, 
etc. The entire content of the memory 58 can be can 
celled by actuating the cancel key 42, whereas the last 
respective input value combination can be cancelled by 
actuating the cancel switch 43. 

It proceeds from FIG. 2 that light-emitting diodes 63 
arranged in the indicator ?eld 60 are connected in the 
form of a matrix to the output 57 of the program selec 
tion circuit 56. Thereby, the diodes 63 only serve for the 
display of the dynamic program; the display of the static 
program ensues in an analog manner. For the ?rst pro 
gram step of the dynamic program, the ?rst column of 
the diode matrix is provided for the display of the en 
gaged magnitudes, for the second program step the 
second column, etc. Therewith, the number of the light 
emitting diodes 63 per program step is equal to the 
number of controllable magnitudes. In addition to being 
connected to the output 57 of the program selector 
circuit 56, the diodes 63 are connected via a decoder 64 
to the output 53 of the address counter 49, which syn 
chronizes the display in such a manner that the program 
information delivered by the selected memory appears 
at the right place in the diode matrix. The synchroniza 
tion, thus, ensues indirectly by means of the clock pulse 
generator 47. 
So that the user is under the impression that the entire 

program stored in the respectively selected memory is 
simultaneously displayed, a test key 65 is allocated to 
the clock pulse generator 47, which key effects an in 
crease of the pulse generator frequency via a switch 
over installation 66 to a value at which the program 
display, still proceeding step-by-step, merges for the 
user into the simultaneous display of all program steps. 
The key 65 is visible in FIG. 1 on the operating desk. 
Upon its actuation, the described display-simultaneous 
for the user—of the entire content of the selected pro 
gram memory——thus also of the freely programmable 
memory 58 when this is selected-ensues in the indica 
tor ?eld 60. 

In FIG. 2, only three memories 54, 55, 58 are indi 
cated. Of course, eleven memories are present in the 
sample embodiment. This is indicated by the broken 
line. 

_It will be apparent that many modi?cations and varia 
tions may be effected without departing from the scope 
of the novel concepts and teachings of the present in 
vention. 

I claim as my invention: 
1. An x-ray diagnostic installation for x-ray photo 

graphs comprising a program control device for the 
photographic cycle which comprises a resettable pulse 
counter, an electronic read-only memory for each pho 
tographic program whose input is connected to the 
resettablc pulse counter, a clock pulse generator for 
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actuating said pulse counter, so that each memory deliv 
ers program signals predetermined by its program that 
correspond to the output signals of the pulse counter, 
and a program selector circuit for connecting the out 
puts of all read-only memories to the component parts 
they control, characterized in that display means (63) 
for the content of the read-only memories (54, 55) are 
provided, which display means are connected to the 
output (57) of the program selector circuit (56) and 
whose display is synchronized by means of the clock 
pulse generator (47). 

2. An installation according to claim 1, characterized 
in that the display means is located in an indicator ?eld 
(6G) and exhibits, for each program step, a plurality of 
electroluminescent display means (63) corresponding to 
the plurality of controllable magnitudes, which electro 
luminescent display means are controlled on the one 
hand by the clock pulse generator (47) and are con 
nected on the other hand with the output (57) of the 
program selector circuit (56). 

3. An installation according to claim 1, wherein, in 
addition to the read-only memories, a freely program 
mable memory for a freely programmable photographic 
program is present, characterized in that the freely 
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6 
programmable memory (58), too, is connectable to the 
display means (63). 

4. An x-ray diagnostic installation for x-ray photo 
graphs comprising a program control device for the 
photographic cycle which comprises a resettable pulse 
counter, an electronic read-only memory for each pho 
tographic program whose input is connected to the 
resettable pulse counter, a clock pulse generator for 
actuating said pulse counter, so that each memory deliv 
ers program signals predetermined by its program that 
correspond to the output signals of the pulse counter, 
and a program selector circuit for connecting the out 
puts of all read-only memories to the component parts 
they control, characterized in that display means (63) 
for the content of the read-only memories (54, 55) are 
provided, which display means are connected to the 
output (57) of the program selector circuit (56) and 
whose display is synchronized by means of the clock 
pulse generator (47), and means for controlling the 
clock pulse generator (47) to operate at a pulse fre 
quency providing a display of the entire contents of the 
respectively selected memory (54, 55) that is simulta 
neous for the eye of the user. 

ill 


